Midazolam, a water-soluble benzodiazepine, was given intravenously in doses of 0.07 mg/kg as sedation prior to oesophago-gastro-duodenoscopy in 40 patients. This was very effective as a sedative in elderly patients but less so in the young, with a large individual variation in response. Pain on injection and venous thrombosis which are common with diazepam were not seen with midazolam.
Oseophago-gastro-duodenoscopy has become a relatively safe and simple investigation with the use of a fibre-optic instrument. While general anaesthesia is required for patients undergoing gastroscopy with a rigid gastroscope, it can be done in an outpatients department using intravenous sedation and local anaesthesia of the throat when a fibre-optic instrument is used. From the patient's point of view this is not a pleasant experience, although the unpleasantness can be minimised by the judicious use of sedatives and analgesics. I ,2,3 The most commonly used drug in this field is diazepam. This is by no means an ideal agent because of undesirable properties 4 such as a long plasma half-life (between 30 and 40 hours), and active metabolites (N-desmethyl diazepam and oxazepam), and because its use is accompanied by a varying incidence of pain on injection and venous sequelae. s Midazolam, a relatively new water-soluble benzodiazepine, is devoid of the undesirable properties of diazepam having a short half-life between 60-90 minutes. 6 This makes it a suitable sedative agent for oesophago-gastroduodenoscopy. In this paper we report our findings in 40 patients who received midazolam 0.07 mg/kg.
In a pilot study we had found that midazolam 0.1 mg/kg appeared to be an effective dose for most patients, but they had a tendency to be oversedated and became uncooperative. For this reason a smaller dose was preferred.
MATERIALS AND METHODS The study was carried out on 40 patients scheduled for elective endoscopy. The first 10 of these were from the Royal Brisbane Hospital and the remaining 30 from Belfast City Hospital.
The initial permission for the study in Australia set a lower age limit of 60 years, but there was no such restriction on the Belfast study. It was agreed that the latter study would contain 20 patients under and 10 above 60 years and after comparison of the findings in the two Anaesthesia and Inten'5ive Care, Vol. X, /\/u. 4, ,\/ovember, 1982 centres the elderly group were pooled giving a total of 20 patients in each age group. The study was approved by the institutional ethics committees and informed consent was obtained for use of the new drug.
Half the patients were unpremedicated, while the others were given atropine 500-600 mcg intramuscularly. Lignocaine 4070 (30-40 mg) was sprayed on the pharynx before administration of the midazolam.
The dose of midazolam was fixed at 0.07 mg/kg 9 with allowance for increments if required. The site of injection was noted, as was pain on injection. The general condition of the patients, the degree of drowsiness and vital signs were recorded at minute intervals. When the anaesthetist considered the maximum effect to have occurred, the time was recorded and the endoscope passed. The occurrence and severity of gagging and movement in response to this stimulus were noted, and the operator and the anaesthetist recorded their opinions regarding the acceptability of the technique.
During recovery, the time taken for return of various endpoints and any complications were noted. At a later time, on the same day, the patients were questioned about their memory of the endoscopy and the degree of amnesia was graded as complete, patchy or nil.
RESULTS
The average age of the 20 young patients was 36 years (SD 13), with a range of 20 to 60: comparable figures for the elderly group were 70 years (SD 6), range 63-84. Eight of the 20 patients in the younger age group were women compared with 12 of 20 in the older age group. The operative procedures were similar in both groups, although, as pointed out previously, there was an unavoidable difference in operators and anaesthetists. Hereafter, findings with the total 40 patients will be pooled.
Pain on injection did not occur with midazolam. There were no clinically significant changes in heart rate and blood pressure attributable to the drug, nor clinical evidence of respiratory depression.
Based on the anaesthetist's opinion regarding adequacy of sedation, the time from injection to the maximum drug effect varied from 45-180 seconds. This was significantly (p < 0.05) quicker in the elderly (mean 64, SD 14 seconds), than in the young (82, SD 40 seconds). illustrates this relationship diagramatically and shows that these differences could not be explained on a sex basis. Figure 2 shows that sedation was more marked in the older group of patients. The use of atropine did not appear to affect the findings and patients with and without it are pooled hereafter. The findings were not influenced by the sex of the patients.
Gagging was the main complication of endoscopy, occurring not only when the endoscope was first introduced, but sometimes continuing throughout the procedure. It was very troublesome in four patients and completely absent in 13. There was a slight, but not significant, relationship of severity to the age of the patient (Table 1) , 7 of the 13 with no gagging were in the elderly age group and 6 were under 60 years. +++~. + + .:.:.:.:.:.:.: + :.:.:.:.:.:.:. + +':.:.:.:.:.:.: I: + : : : : l l : l l l l l : : : l +++~:::::::::::::: + :.:.:.:.:.:.:. :.:.:.:.:.:.: + +.:.:.:.:.:.:.: .:.:.:.:.:.:. + :.:.:.:.:.:.:. :.:.:.:.:-:-: + +' :.:.:.:.:.:.: .:.:.:.:.:.:. + :.:.:.:.:.:.:. :.:.:.:.:.:.: + + .:.:.:.:.:.:.: .:.:.:.:.:.:. + :.:.:.:.:.:.:. :.:.:.:.:.:.: + + .:.:.:.:.:.:.: .:.:.:.:.:.:. + :.:.:.:.:.:.:. :.:.:.:.:.:.: + + .:.:.:.:.:.:: .:.:.:.:.:.:. + :.:.:.:.:.:.: :.:.:.:.:.:.: 
D Poor
F+l ~Fair D Good regarding operating conditions were almost identical. Where these differ, the poorer opinion was taken, Figure 3 shows the relationship of clinical efficacy to age. In only one of the patients over 60 years were the operating conditions not ideal compared with 12 of the younger patients. This difference is highly significant (x2 = 13.789; p < 0.0005).
When questioned three to four hours after the procedure, memory of the endoscopy was clear in seven patients and completely absent in 21. There was a relationship (x2 = 8.1203; p < 0.(05) between the incidence and degree of amnesia to the age of the patients (Figure 4 ) with only one patient in the elderly group clearly recalling the passage of the endoscope. clear relationship between age (Table 2 ) and the occurrence of amnesia. The relationship of age and incidence of gagging was less well marked. Fifteen patients had had "Valium" brand of diazepam for a previous endoscopy. On questioning, four said there was no difference between the drugs, while five preferred midozolam and six diazepam. This suggests that, in appropriate doses, the sedative effect of the two drugs is comparable.
DISCUSSION
Although oesophago-gastro-duodenoscopy, using a fibre-optic instrument, can be performed without sedation, this is unacceptable to many patients.? The present paper describes midazolam as an alternative to the use of diazepam, a drug which has previously revolutionised this procedure for many patients. Midazolam has not overcome the variability of action which is one of the main disadvantages of diazepam. It may be that this is a characteristic of this group of drugs which is highly bound to plasma proteins.
The greater reliability of action of midazolam in elderly patients is noteworthy. This has been apparent in its use in anaesthesia,8 and may be due to the greater volume of distribution in the aged. 9 This is in keeping with clinical impressions of diazepam. The elderly also had a higher incidence of anterograde amnesia, which is obviously highly desirable for these procedures. This may be one of the reasons why these patients found the drug more acceptable than the younger age group.
We found very few side effects with the doses of midazolam used in this study. It acts within 3-5 minutes and in this respect offers advantages over oral temazepam (3-hydoxydiazepam), a metabolite of diazepam. Though temazepam is rapidly absorbed when given orally and reaches peak plasma levels after one hour, it takes up to 60 minutes before endoscopy is possible. In the elderly, using midazolam one achieves quickly the anterograde amnesia and the good operating conditions possible with intravenous diazepam but with a painless injection. For complete evaluation of midazolam, further studies are required with a range of doses and in combination with parenteral analgesics.
